PATENT SPECIFICATION C») 1235815 

10 NO DRAWINGS 

fH (21) Application No. 5055(1/69 (22) Filed 14 Oct 1969 
QO (31) Convention Application No. 15384 (32) Fikd 15 Oct. 1968 in 
10 (33) Switzerland (GH) 

CO (45) Complete Specification published 16 June 1971 
01 (51) International Classification C 07 c 149/46 
(52) Index at acceptance 

C2C 1E5K4 1E5K6 1K2A3 1K2B JK2C2 1K2C3 220 
222 227 22Y 291 29Y 30Y 313 31Y 326 332 
339 365 36Y 373 37Y 3AH3B3 3C5A2 3C5A3 
3C5A4 3C5B 3C5C3 3C5C4 3C5C5 3C5C6 3C5E2 
3C5B4 656 661 699 RQ RV 

(54) PRODUCTION OfF DIHYDROXYARYLSULPHONIUM 

SALTS 



10 



15 



20 



25 



30 




(71) We, J. R. Geigy A.G., a body cor- 
porate organised according to the laws of 
Switzerland, of 215, SdiiwarzwaldaUee, Basle, 
Switzerland, do hereby declare the invention 
for which we pray that a patent may be 
granted to us, and the method by which it is to 
be performed, to be particularly described in 
and by the following statement : — 

Tihe present invention concerns a new pro- 
cess for the production dmydroxyarylsulphon- 
ium salts as well as the new products obtained. 

For the synthesis of aromatic sttlphonium 
salts, various processes are known which in 
general, besides the aromatic compound, am- 
pdoy suboxides as starting materials. Hither- 
to, however, there has been no generally ap- 
plicable (method for producing dmydroxyaryl- 
suJphonium salts of greatly varied type. 

A process has now been found which en- 
ables these compounds to be obtained in a 
simple manner with high yields. It is char- 
acterized by adding organic sulphides in a 
strongly acid medium to 1,4-quinones having 
no substituent in a m-position to a quinone 
oxygen or to 1,2-quinones having no sub- 
stituent in p-position to one of the two 
quinone oxygen functions. 

As quinones primarily compounds of the 
general Formula I 



(II) 



0) 



or compounds of the general Formula II 



are used. 
In these formulae: 

X, Y and Z, independently of each other, 
represent hydrogen, an alkyl group of from 1 
to 18 carbon atoms > a hydroxy! group, a lower 
a&oxycaibonyl group, a halogen atom, an 
unsubstituted or substituted phenyl group, or 
an — SR or — OR group wherein R represents 
an unsubstituted or substituted alkyl group of 
from 1 to 18 carbon atoms or an unsubstituted 
or substituted phenyl group, 
or 

X and Y together represent a fused ring, 
preferably an uhsubstitaited or substituted 
benzo radical 

The expressions Slower alkyl group", "lower 
alkoxy group" or "lower alkoxycarbonyl 
group" indicate an a&yfl, alkoxy or alkoxy- 
carbonyl group having 1 to 4 carbon atoms in 
the alkyl radical. 

When X, Y or Z represents an alkyl group 
of from 1 to 18 carbon atoms, it is an un- 
branched or branched hydrocarbon chain, e.g. 
methyl, ethyl, propyl, isopropyl, butyl, pentyl, 
isopentyi, heptyi, octyl, decyl, dodecyl, hexa- 
decyl or octadecyi. 

When X, Y or Z represents a halogen atom, 
it is for exampfle fluorine, chlorine or bromine; 
when X, Y or Z represents a substituted 
phenyl group, suitable non-ionic substituents 
are, e ; g. halogens such as fluorine, chlorine and 
bromine, nitro groups or lower alkyl groups. 
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If X, Y or Z is an — SR or —OR group in 
which R represents a substituted phenyl group, 
this can contain the usual non-ionic ring sub- 
srituents such as hydroxyl groups, halogen 

5 atoms, eg. fluorine, chlorine or bromine, nitro 
groups, lower alkoxy groups, especially, how- 
ever, lower dkyl groups; when R represents a 
substituted lower alkyi group, examples of 
substituents which may be mentioned are 

10 carboxyl groups, carboxylic acid ester groups, 
cyano groups or lower alkoxy groups. 

When X and Y together form a fused ring, 
suitable examples are homo- or heterocyclic 
saturated or unsaturated fused rings which can 

15 be unsubstituted or substituted, and in case 
they are aromatic, they can be condensed with 
other aromatic rings. Preferably X and Y 
together form an unsubstituted or substituted 
benzo radical. These fused rings can contain 

20 the same non-ionic ring substituents which are 
given above for R as a substituted phenyl 
group. 

Especially suited for me process according 
to the invention are quinones of the general 

25 Formula I in which X, Y and Z, independent 
of one another, represent hydrogen, a lower 
alkyi group or a halogen atom. 

Examples of such quinones which can be 
used as starting materials are: 1,2 - benzo- 

30 quinone, 1,4 - benzoquinone, 5 - methyl - 1,2 - 
benzoquinone, 2 - methyl - 1,4 - benzo- 
quinone, 2 - butyl - 1,4 - benzoquinone, 2 - 
dodecyl - 1,4 - benzoquinone, 5 - hexadecyl - 
1,2 - benzoquinone, 2 - octadecyl - 1,4 - 

35 benzoquinone, 2,5 - dimethyl - 1,4 - benzo- 
quinone, 3,5 - di - tert.buryl - 1,4 - benzo- 
quinone, 2 - isopropyl - 5 - methyl - 1,4 - 
benzoquinone, 3 - chloro -1,2- benzoquinone, 
2 - chloro - 1,4 - benzoquinone, 2,5 - di- 

40 chloro - 1,4 - benzoquinone, 2,6 - drbromo - 
1,4 - benzoquinone, 2 - chloro - 3 - methyl - 
1,4 - benzoquinone, 2 - bromo - 6 - methyl - 
1,4 - benzoquinone, 2 - phenyl - 1,4 - benzo- 
quinone, 2,5 - diphenyl - 1,4 - benzoquinone, 

45 2 - (4' - bromo) - phenyl - 1,4 - benzoquinone, 
2 - (2' - chloro) - phenyl - 1,4 - benzoquinone, 
2 - (4' - methyl) - phenyl - 1,4 - benzo- 
quinone, 2 - (3' - or 4' - nitro) - phenyl - 
1,4 - benzoquinone, 2,5 - dimethylthio 2,5 - 

50 diethyldrio - or 2,5 - dibutylthio - 1,4 - benzo- 
quinone, 2 - octylthio - 1,4 - benzoquinone, 
2 - dodecylthio - 1,4 - benzoquinone, 2 - 
octadecylthio - 1,4 - benzoquinone, 2 - 
butoxy - 1,4 - benzoquinone, 2,5 - dimeth- 

55 oxy - 1,4 - benzoquinone, 3 - or 5 - hydroxy - 
1,2 - benzoquinone, 2 - carboxymethylthio - 
1,4 - benzoquinone, 3 - hydroxy - 5 - emoxy- 
carbonyl - 1,2 - benzoquinone, 2 - cyclohexyl- 
oxycarbonylmethylthio - 1,4 - benzoquinone, 

60 2 - butoxycarbonylmethylthio - 1,4 - benzo-- 
quinone, 2 - octadecyloxycarbonylmethylthio - 
1,4 - benzoquinone, 2 - cyanoethyithio - 1,4 - 



benzoquinone, 2,5 - diethoxyethylchio - 1,4 - 
benzoquinone, 2,5 - diphenoxy - 1,4 - benzo- 
quinone, 2 - phenylthio - 1,4 - benzoquinone, 
2,6 - diphenylthio - 1,4 - benzoquinone, 2,5 - 
diphenylthio - 1,4 - benzoquinone, 2,5 - di - 
(4' - chloro) - phenylthio - 1,4 - benzoquinone, 
2 - (2' - nitro) - phenylthio - 1,4 - benzo- 
quinone, 2 - (4' - memoxy) - phenylthio - 
1,4 - benzoquinone, 2 - (4' - butyl) - phenyl- 
thio - 1,4 - benzoquinone, 2 - (4' - chloro) - 
phenylthio - 1,4 - benzoquinone, 2,5 - di - 
(4' - bromo) - phenoxy - 1,4 - benzoquinone, 
2 - (2' - methoxy) - phenoxy - 1,4 - benzo- 
quinone, 2 - (4' - butoxy) - phenoxy - 1,4 - 
benzoquinone, 2,5 - di - (4' - methyl) - phen- 
oxy - 1,4 - benzoquinone; furthermore 1,2 - 
naphthoquinone, 1,4 - naphthoquinone, 2 - 
phenyl - 1,4 - naphthoquinone, 3 - methyl - 
1,2 - naphthoquinone, 2 - hydroxy - 1,4 - 
naphthoquinone, 3 - hydroxy - 1,2 - naphtho- 
quinone, 2 - chloro - 1,4 - naphthoquinone, 
2 - methyl - 1,4 - naphthoquinone, 2 - ethyl - 
1,4 - naphthoquinone, 6 - hydroxy - 1,2 - 
naphthoquinone, 6 - hydroxy - 1,4 - naphtho- 
quinone, 5,8 - dihydroxy - 1,4 - naphtho- 
quinone, 5 - or 6 - chloro - 1,4 - naphtho- 
quinone, 3,6 - dibromo - 1,4 - naphthoquinone, 
8 - nitro - 1,4 - naphthoquinone, 2,5 - di- 
methyl - 1,4 - naphthoquinone, 2 - methyl - 
5 - hydroxy - 1,4 - naphthoquinone, quin- 
olinequinone - 5,8 or 1,4 - anthraquinone. 

As organic sulphides in die process accord- 
ing to the invention, preferably those of the 
general formula III 



R,_S— R, 



(III) 



are used in which 

Rj represents an unsubstituted or sub- 
stituted, saturated or unsaturated acyclic or 
cyclic hydrocarbon radical, preferably an un- 
substituted or substituted alkyi group having 
at most 12 carbon atoms in the main chain, 
a propenyl group or an unsubstituted or sub- 
stituted phenyl group, and 

R 2 represents an unsubstituted _ or sub- 
stituted, saturated of unsaturated aliphatic or 
cycloaliphatic hydrocarbon radical, preferably 
an unsubstituted or substituted alkyi group 
having at most 12 carbon atoms in the main 
chain, or 

R, and R 2 together represent a chain of 
4 to 6 methylene groups, optionally including 
another hetero atom in the chain and option- 
ally including lower alkyi substituent groups, 
such hetero atoms being preferably sulphur 
and oxygen. . 

Examples of Ri and R 2 as unsubstituted 
alkyi groups having at most 12 carbon atoms 
are: methyl, ethyl, propyl, isopropyl, butyl, 
pentyl, isopentyl, hepryi, octyl, decyl or 
dodecyl groups. Examples of substituents m 
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such alkyl groups arc, for example: phenyl 
groups, halogens such as chlorine or bromine, 
hydroxy! groups, aflkoxy groups of 1 to 12 
carbon atoms, phenoxy groups the phenyl 

5 radical of which can be substituted by chlorine 
or bromine, lower hydroxyalkoxy or alkoxy- 
alkoxy groups, as weH as lower alkylthio 
groups which are separated by at least 3 
carbon atoms from the sulphur atom in the 

10 general Formula EEL 

When Ri represents a substituted phenyl 
group, it can be substituted by ihe usual non- 
lonie ring substituents such as the halogens 
fluorine, chlorine or bromine, in particular, 

15 however, by lower alkyd groups or alkoxy 
groups; advantageously, however, the phenyl 
radical is unsubstituted, 

Especially advantageous for the process ac- 
cording to the invention are organic sulphides 
20 of the general Formula IH in which, of R a 
and R 2 , at least one R represents a lower alkyl 
group, or in which R x and R 2 together repre- 
sent a chain of 4 to 6 further methylene 
groups. 

25 'Examples of organic sulphides which are 
suitable as starting materials are: dimethyl 
sulphide, diethyl sulphide, dipropyl sulphide, 
diBopropyl sulphide, dibutyl sulphide, diiso- 
butyl sulphide, dq>entyl sulphide, diisopentyl 
30 sulphide, diheptyl sulphide, dioctyi sulphide, 
dtctecyl sulphide, didodecyi sulphide, methyl 
isobutyd sulphide, methyl pentyl sulphide, 
methyl hexyl sulphide, ethyl octyl sulphide, 
methyl decyl sulphide, methyl dodecyl sul- 
35 phide, dibenzyl sulphide, methyl benzyli sul- 
phide, (3' -.methyl) - benzyl - (4' - methoxy) - 
beazyl sulphide, ethyl phenethyl sulphide, 
3,3' - dlch!orc«kpropyl sulphide, di - j> - 
'hydroxyethyl sulphide, cH - « - hydroxybutyl 
40 sulphide, di - a> - hydroxyhexyl su^ihide, 
methyl - ca - hydroxyethyi sulphide, methyl - 
- hydroxybutyl sulphide, dimethoxy methyl 
or chbutoxy methyl sulphide, dimethoxy-, di-* 
ethoxy-, dipropoxy-, dusopropoxy -, dibut- 
45 oxy - or didodecyloxy - ethyl sulphide, 3 - 
chloropropyl methyl sulphide, dimethoxybutyl 
sulphide, anethyl - «i - methoxyethyl sulphide, 
methyl - *> - ethoxybutyl sulphide, didodecyl- 
oxypropyl sulphide, diphenoxyethyl sulphide, 
50 di - 4 - 'bromophenoxyethyl sulphide, methyl - 
(4 - methykhio) - butyl sulphide, methyl - (6- 
methylthio) - hexyl sulphide, ethyl - (6 - 
etlrylthio) - hexyl - sulphide, butyl - (6 - butyl- 
thb) - hexyl sulphide, methyl aHyl sulphide, 
55 methyl prop - 1 - en sulphide and methyl 
hex - 1 - en sulphide; in addition phenyl- 
methyl sulphide, phenylethyl sulphide, phenyl- 
butyl sulphide, phenyHsobutyl sulphide, 
phenylpentyl sulphide, (2-, 3- or 4 - methyl- 
60 phenyl - 1) - anethyl or ethyl sulphide, 4 - 
ethoxyphenyl - 1 methyl sulphide, 2 - chloro- 
phenyl - 1 - methyl sulphide, 2 - or 4 - bromo- 
phenyl - 1 - methyl sulphide and 2 - chloro- 



phenyl - 1 - methyl sulphide as well as tetra- 
hydrothiophene, 2 - methyl 3 - methyl - 65 
or 3 - ethyl - temlrycfaxxtlhicphene, 3,4 - di- 
memyitetrahycux)thiophene, 2,3 - dimethyl- 
ptiahydrothiophene, tetrahydrothiapyran, 
^^ydrpthkpme, 1,3 - or 1,4 - dkhiane and 
1,4 - oxathiane, methyl cyclopropyl sulphide, 70 
me%l cydopentyl sulphide, methyl cydo- 
hexyi sulphide, methyl cyclooctyl sulphide and 
dicyctohexyl sulphide. 

The compounds which are employed ac- 
cording to the invention as starting materials 75 
are known or can be produced by known 
methods. 

The reaction of the starting materials in a 
strongly acid medium is advantageously per- 
formed at temperatures of —40 to 50°Q pre- 80 
ferably at -15 to 25°C and the acids used 
can be Hransted-Lowry acids or Lewis acids. 

'Examples of Bronsted-Lowry acids, which 
can give up a proton to a base and therefore 
serve as proton donator, usable in the process 85 
according to the invention are the foHowing: 
sulphuric acid, pyrosulphuric acid, phosphoric 
acid, polyphosphoric acid, hydrofiuoric acid, 
teu^uorchoric acid, formic acid, acetic acid, 
tnfluoroacetic acid, oxalic acid, perchloric acid 90 
or p-toluene sulfonic acid. 

Examples of Lewis acids, which can take 
upan electron pair and therefore serve as 
electron acceptor, usable in the process accord- 
ing to the invention are the foHowing: am- 95 
minum chloride, ahmiinum (bromide, boron 
fluoride, phosphorus trichloride, phosphorus 
oxycMoride, antimony pentafluoride or penta- 
chte^ironfFII) chloride or tin(IV) chloride. 

Preferably as strongly acid medium an 100 
aqueous or aqueous-organic solution is em- 
ployed having a pH vafoie below 1.0, or an 
anorganic or organic acid is employed having 
a pK value in water of less than 4.8, or an 
organic solvent is employed which is inert 105 
under the reaction conditions, ejg. acetic acid, 
propionic acid, acetic acid anhydride, sulpho- 
lane, nitromethane, nitrobenzene or rotro- 
toluene; or a mixture of such solvents is em- 
ployed, containing a Bronsted-Lowry add 110 
having a pK value in water of less than 4.8, 
or containing a Lewis add Examples of suit- 
able solvent mixtures to produce in com- 
bination with a corresponding Brensted-Lowry 
acid a strongly add aqueous-organic solution 115 
having a pH vahie below 1, are the foHowing: 
mixtures of water with acetic add, propionic 
acid suJpholane, methanol, ethanol, acetone or 
methyl ethyl ketone. 

Particularly preferred as strongly add 120 
medium is aqueous sulphuric acid, espedally 
€0 to 85% aqueous sulphuric add; further- 
more aqueous phosphoric acid, aqueous per- 
chloric add or aqueous hydrofluoric add as 
well as polyphosphoric add can also often be 125 
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For die reaction, equivalent amounts of the 
starting materials are used, or a 5 to 10% 
excess of an organic sulphide is used. Organic 
sulphides having a second thio function, where- 
5 by these two thio functions must be separated 
by at least 3 carbon atoms from each other, 
can react with two molecules of a quinone, i.e. 

1 mol of such a bisrhio compound reacts with 

2 moles of an appropriate quinone. 

10 The acid must also be present in at least an 
equimoiar amount; preferably, however, an 
excess of acid is employed, especially when 
me reaction is performed in the presence of 
water or solvents containing water. 

15 In practice, the reaction can be performed 
so that the quinone is mixed with the organic 
sulphide and introduced into the acid medium; 
the quinone can, however, also be present in 
the acid medium and the organic sulphide then 

20 added; or, finally, the organic sulphide can be 
present in the acid medium and then the 
quinone added thereto. 

To isolate the end products, various methods 
can be used, depending on the reaction medium 

25 and the solubility properties of the compounds. 
For example, the dihydroxyaryl sulphonium 
salts can be precipitated directly from the 
acidic aqueous solution by the addiuon of 
anions with which they form poorly soluble 

30 salts, such as reineckates, thiocyanates or 
picrates. When the reaction is performed in 
aqueous sulphuric acid or phosphoric acid, the 
reaction medium can, after dilution with ice 
water, be neutralized with calcium hydroxide; 

35 after separation of the calcium sulphate or 
calcium phosphate which precipitates, the solu- 
tion is acidified with a volatile acid, for ex- 
ample hydrochloric acid or hydrobromic aod, 
whereupon, after removal of the solvent by 

40 distinction, the sulphonium compound is ob- 
tained as the corresponding salt, e.g. as the 
chloride or bromide. In case tlie«acnonB 
performed in a non-water-rmscrb!e solvent 
containing acid, water can be added to the 

45 reaction mixture, thus obtaining transfer or 
the sulphonium compound formed into the 
aqueous phase which can be appropriately 
further processed. Frequently, When the sul- 
phuric or phosphoric acid solution is diluted 

50 with ice water, the dihydroxysulphomum salts 
precipitate directly as the sulphates or phos- 
phates. Preferably, when using aqueous acids, 
these are neutralized with an alkali hyxlroxide, 
ez sodium or potassium hydroxide and then 

55 reacidified with an excess of a hydrohahc aod 
such as hydrochloric or hydrobromic acid, 
whereby the corresponding halide preapitates. 

The addition at 0 to 5°C of an equimoiar 
amount of the sulphide to a suspension of 

60 the quinone in the eightfold amount by weight 
of €0—70% aqueous sulphuric acid has proved 
to be an especially suitable process for the 
production of the dihydroxyaryl sulphonium 



salts. Depending upon the reactivity of the 
components, the reaction time is usually from 
about 15 minutes to 6 hours. 

According to a tether aspect of the present 
invention, there is provided a novel compound 
having the formula 
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70 



wherein 

X, Y and Z independently of each other, 
represent hydrogen, an alkyl group of from 
1 to 18 carbon atoms, a hydroxyi group, a 
halogen atom, and unsubstituted or substituted 
phenyl group, or an — SR or —OR group 
wherein R represents an unsubstituted or sub- 
stituted alkyl group of from 1 to 18 carbon 
atoms or an unsubstituted or substituted 
phenyl group, provided that if 2 of the sub- 
stituents X, Y and Z are other than hydrogen, 
the said substituents which are other than 
hydrogen must be identical and that if 2 of 
X, Y and Z are hydrogen, these are repre- 
sented by X and Z, or X and Y together repre- 
sent a fused ring, 

R, represents 

(i) an unsubstituted or substituted un- 
saturated acyclic hydrocarbon radical 
or 

(ii) a substituted saturated acyhc hydro- 
carbon radical or 

(iii) a jtoenyl radical substituted by lower 
alkoxy groups or 

(iv) a cycloaliphatic hydrocarbon radical; 
R 2 represents an unsubstituted or substituted 

saturated or unsaturated aliphatic or cyclo- 
aliphatic hydrocarbon radical 
or 

R t represents a phenyl radical or a phenyl 
radical substituted by halogen or lower alkyl 
and R. represents an unsubstituted alkyl 
radical of at least 2 carbon atoms; 

^if R, and R 2 represent an unsubstituted alkyl 
radical of from 1 to 4 carbon atoms, said 
radicals are not identical; 

° r if of X, Y and Z at least one is not hydro- 
gen, Ri and R 2 represent an alkyl radical of 
from 1 to 4 carbon atoms, or Ri represents 
an unsubstituted or substituted phenyl radical 
and R 2 represents a methyl group; 

° r R, and R- together represent a chain of 4 to 
6 methylene groups, optionally including an- 
other hetero atom in the chain and optionally 
including lower alkyl substituent groups; 
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or 



and M*3 represents a monovalent anion; 



a compound 'having the formica 

5 wherein 

X, Y and Z, independently of each other 
represent hydrogen, dower alkyl or halogen, 
provided that if 2 of the substituents X, Y and 
Z are other than hydrogen, die two substituents 

10 which ate other than hydrogen must be identi- 
cal and that if 2 of X, Y and Z are hydrogen, 
these are represented by X and Z, 
or 

X and Y together represent a fused ring; 
15 Ra represents lower aftyl; 

n represents an integer ranging from 3 to 6, 
and 

M© represents a monovalent anion. 
A preferred class of compounds provided 
20 by the present invention in an easy way cor- 
responds to the formula 



J3 



wherein 

X, Y and Z represent hydrogen or 
X and Y together represent a fused benzo 
radical and 
Z ds hydrogen; 

n represents an integer ranging from 4 to 6; 



represents a monovalent anion. 
The sulphonium salts produced according to 
the new process are, conforming to the nature 
of salts, solid substances, which, however, in 
may cases cannot be crystallized. At high tem- 
35 peratures they melt usually at an indefinite 
melting point with decomposikon. Itf possible, 
it is advantageous to characterize them as 
halide, thiocyanate, percMorate, picrate or 
reineckate. Most of the sulphonium salts, in 
40 particular, e.g. the hadides or sulphates are 
very readily water-soluble; frequently, how- 
ever, they are also soluble in ethanol, acetone 
or cWorofotim. As reactive compounds, di- 
hydroxyaryi sulphonium salts are valuable 
45 intermediate products, for example in the dye- 
stuff industry, in some cases they exhibit fungi- 
cidal or bactericidal effects. 

The advantages of the new process for the 
production of dfhydroxyaryl sudphonium salts 
50 He m its wide range of application, by which 
compounds which were hitherto inaccessible 
or only difficultly accessible can be synthesized 
in a simple manner. Moreover, it as surprising 



that in spite of the strongly acid conditions, 
practically no byproducts are formed and the 55 
yields are therefore usually very high. 

The following examples illustrates the in- 
vention. The temperatures are given in degrees 
centigrade. 

Example 1 go 
10.S g of finely pulverized 1,4-benzoquinone 
are suspended at —5 to 0° in 40 mi of 70% 
aqueous sulphuric acid, a part of which dis- 
solves, and then while stirring well 9.4 g of 
diethyl sulphide are added. The reaction is 65 
aMowed to continue with stirring until the 
originally dark solution becomes light and a 
sample dissolves clear and colourless in water. 
100 ml of water are then added dropwise 
to the reaction mixture, continuing to keep the 70 
temperature at 0°. Hie solution is then 
neutralized, while cooling, with 30% aqueous 
sodium hydroxide solution, treated with 100 
mi of concentrated hydrochloric acid and kept 
for several hours at 0° with stirring. The 75 
crystalline precipitate is then removed by 
filtration and dried in vacuum. 22.0 g (93% 
of theory) of an almost colourless sulphomuni 
salt of the formula 



. OH 



80 



are obtained. After reorystaHizing twice at 
60° from 2% aqueous or alcoholic hydro- 
chloric acid, it exhibits a melting point of 143° 
(decomposition). 

The corresponding bromide is obtained in 85 
an analogous manner when the hydrochloric 
acid in the above example is replaced by an 
equivalent amount of Irydrobromic acid. By 
using instead of 40 ml of 70% aqueous sul- 
phuric acid an equal volume of 85% phos- 90 
phoric acid, «5% formic acid, 70% perchloric 
acid or 66% hydrofluoric acid and otherwise 
repeating the procedure as given in the above 
example, the same compound of the corres- 
ponding salt is obtained in similar yield. 95 

When tiie starting materials given in 
Example 1 are replaced by the equivalent 
amounts of the quinones given in Column 2 
of Table 1 and of the sulfides given in 
Column 3, and the procedure of the example 100 
is followed, the temperatures of the reactions 
lying between —15 and +20°, the corres- 
ponding dmydroxy sulphonium salts given in 
Column 4 are obtained, the melting points of 
those which can be determined being given 105 
in Column 5. 

In case the sulphates which form in the 
reaction in sulphuric acid are poorly soluble, 
they can, after dilution of the reaction solu- 
tion with ice water, be removed directly by 11Q 
filtration. 
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Table 1 



Example 
No. 



quinone 




sulphide 



9 



S(CH,)2 



9 



S(CH*CH 2 OCH(CHs)2)2 



SCCHCCH,)^ 



dihydroxysuIphoiiiiMn salt 




1© 



melting 
point 



145° 



172° 



U35£15 



Table 1 Continued 



Example 
No. 



quincme 



flLp. 



10 




11 




12 



13 



OH 



1® 



e 
Br 




OH 



HSof 



145° 



132° 



8 
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Table 1 Continued 



Example 
No. 


quinone 


sulphide 


difaydroxysulphoniuni salt 


m.p. 


14 


V 


So 






© 




15 




S(CH,), 






e 

CI 




16 


0 


S(CHj) 2 




_ n T 






17 


0 






Oh 






119° 


18 


6 

Y 


S(CH 2 CH 3 OCH c CH 3 ) 2 








cf 


116° 


19 


0 


c%*0 






* 9 




105° 



9 
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Table 1 Continued 



Example 
No. 


quinone 


sulphide 


dihydroxysulptonium salt 




20 


V 








'f 




21 


0 

6 
V 






'to 






zz 


V 


s< 




& ^ c 


9 
1 




21 


rrV° 






I W 


© 




24 


0 


&< 

(CHz)nCH 3 






© 




25 




CH, 

CH 2 — CH=CH-.. 






© 
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Table 1 Continued 



Example 
No. 


quinone 


sulphide 


dihydroxysulpfaonium salt 


m.p. 
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Table 1 Continued 



No. 
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38 



BT-O- 0 



39 



40 
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sulphide 
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dihydroxysdpjionium salt 



m.p. 




cr 




OH 




134° 




125° 



116° 



a 
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Example 
No. 



quinone 



sulphide 



drhydroxysulphonium salt 



m.p. 



41 
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48 



a 

(Jj-O-OofcHjJjO^ 
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e 
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. Table 1 Continued 



Example 
No. 
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Table 1 Continued 



Example 
No. 


qninooe 


sulphide 


dihydroxysuVphonium salt 


m.p. 
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Example 63 
21.6 g of pulverized 1,4-foeMoquinone are 
suspended at —5° in 60 on! of 70% aqueous 
sulphuric acid, a part of which dissolves, and 

5 then 12.8 g of dimemyi sulphide arc added 
dropwise during 30 minutes. The originally 
yellow-brown reaction mass becomes light in 
colour after stirring for 2 hours at 0°, and 
200 anl of water is slowly added with cooling. 

10 This solution is adjusted with cooling to a pH 
value of about 7 with 30% aqueous sodkan 
hydroxide solution, and then 200 anl of con- 
centrated hydrochloric acid are added. After 
the addition of 40 g of NaO, die product is 

15 allowed to crystallize while cooling and stir- 
ring for several hours; the product is then 
removed by (filtration and dried in vacuum. 
3* g (92% of theory) of a sulphonium salt of 
the formula 



20 



e 
a 



having a melting point of 137 — 133° (de- 
composition), are obtained. 

Tie melting point of the product, recrystal- 
Jized from a little 3% hydrochloric acid at 
25 €0°, is 142— 143° (decomposition). 

Example 64 
15.8 g of finely pulverized 1,4-^naphtho- 
quinone ate suspended at 0 to 5° in 40 ml of 
«0% aqueous sulphuric acid, a part of which 

30 dissolves, and then, while stirring well, 14.6 g 
of dibutyl sulphide are added. While stirring 
at 0 to 5°, the reaction is aMowed to continue 
to completion for 5 more hours. 100 anl of 
water are men added dropwise to the reaction 

35 mixture, continuing to keep the temperature 
between 0 and 5°. The sdhition is men 
neutralized with 30% aqueous sodium hy- 
droxide solution while cooling and then 100 
ml of concentrated hydrochloric acid are 

40 added. The temperature is toept at 0° with 



storing for about 12 hours, the precipitated 
product is removed by filtration and dissolved 
in 120 ml of methanol/water (4: 1). To this 
warm, filtered solution, 50 (ml of 4% aqueous 
hydrochloric acid are added and allowed to 45 
crystallize with cooling. The sulphonium salt 
is removed by filtration and dried in vacuum. 
As end product, a compound of die formula 



having a melting point of 132° (decomposi- 50 
tion), is obtained- When in the procedure de- 
scried, the neutralized reaction solution is 
not readdified with hydrochloric add, but is 
diluted to its double volume with water and 
treated with a saturated aqueous solution of 55 
Reinec&e's salt (NH* [O^NHj^SCN)^] ), men 
50j8 g (89% of theory) of the reineckate of 
the above suiphomum compound (imp. 77 — 
80°) are cbtained. 

The corresponding bromide is obtained 60 
analogously when the procedure of the above 
example is followed, but the hydrocMork acid 
is replaced by the equivalent amount of hydro- 
bromic acid. 

When me starting materials given m Ex- 65 
ample 64 are replaced by the equivalent 
amounts of the qui nones given in Column 2 
of Table 2 and of the sulphides given m 
Column 3, and the procedure of me example 
is folowed, the temperatures of the reactions 70 
lying between —5 and +25°,*ihe correspond- 
ing dihydroxy sulphonium salts given in 
Column 4 are obtained, the melting points of 
those which can be determined being given 
in Column 5. 75 

In case the sulphates which form in the 
reaction in sulphuric acid are poorly soluble, 
they can, after dilution of the reaction solu- 
tion with ice water, be removed directly by 
filtration. 80 
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Example 
No. 


quinone 


sulphide 


dihydroxysuJphonium salt 


m.p. 
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Table 2 Continued 



Example 
No. 


qui none 


sulphide 


dihydroxysiilphonium salt 


imp. 
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OH 
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Example 82 
To a suspension of 6 g A1C1 3 in 50 mi 
dry methylene chloride is added, while sumng 
well, dropwise at -15° a sohirion of 4,2 g 
of 3^ne±oxy-o4>enzoquinone and 3,5 ml or 
diethyl sulphide in 100 ml dry methylene 
chloride. The reaction mixture is kept for 30 
minutes at room temperature and then pourea 
into 200 ml of ice water. After evaporating 
the aqueous solution the sulphomum salt may 
be isolated as reineckate by adding a saturated 
aqueous solution of Reinecke's salt 11.5 g 
(69% of theory) of a sidphonium salt of the 
formula 



OH m 



are obtained. The melting point of the product, 



recrystallized twice rrom w / c »4uwi» 
is 163—165°. If m me above example instead 
of the Reinecke's salt an aqueous solution of 
picoric acid is used, the corresponding picrate 
is obtained which melts at 169—170°. 

Using instead of 6 g Aid* eqinmolar 
amounts of AlBr 3 , BF 3 or FcO, and other- 
wise proceeding as indicated m the example, 
the corresponding siilphonium salts are ob- 
tained in good yields. 

Instead of methylene chloride also the same 
amounts of dioctyl ether, nitrobenzene or 
carbon tetrachloride may be used as solvent. 

When the starting materials given in Ex- 
ample 82 are replaced by the eqwvalent 
amounts of die quinones given in Column 2 
of Table 3 and of the sulphides given m 
Column 3, and the procedure of the example 
is followed, the corresponding dmydroxy sul- 
phonkxn salts given in Column 4 are obtained. 
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Tabu 3 



•Example 
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quanane 




dfliydroxysulphoniuiii salt 
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WHAT WE CLAIM IS: — 

1. Process for the production of dihydroxy- 
aryl strlphonium salts, characterized by adding 
organic sulphides in a strongly acid medium to 

5 1,4-quinones having no substituent in m-posi- 
tion to a quinone oxygen or to 1,2-quinones 
having no substituent in p-position to one of 
the two quinone oxygen functions. 

2. Process according to Claim 1, character- 
10 ized by employing as quinone, a compound of 

the general Formula I 

.0. 

(I) 

wherein 

X, Y and Z, independently of each other, 
15 represent hydrogen, an alkyi group of from 1 
to 18 carbon atoms, a hydroxy! group, a 
halogen atom, an unsubstituted or substituted 
phenyl group, or an — SR or — OR group 
wherein R represents an unsubstituted or sub- 
20 stituted a-ikyl group of from 1 to 18 carbon 
atoms or an unsubstituted or substituted phenyl 
group, or 

X and Y together represent a fused ring. 

3. Process according to Claim 2, character- 
25 ized by employing a compound of the general 

Formula I in which X and Y together repre- 
sent an unsubstituted or substituted benzo 
radical. 

4. Process according to Claim 1, character- 
30 ized by employing as quinone, a compound 

of the general Formula II 

(ii) 

wherein 

X, Y and Z, independently of each other, 
35 represent hydrogen, an alkyi group of from 1 
to 18 carbon atoms, a hydroxyl group, a 
lower alkoxy or lower alkoxycarbonyl group 
or a halogen atom, or 

X and Y together, represent a fused ring. 
40 5. Process according to Claim 4, character- 
ized by employing a compound of the general 
Formula II in which X and Y together repre- 
sent an unsubstituted or substituted benzo 
radical. 

45 6. Process according to Claim 1, character- 
ized by employing as organic sulphide, a com- 
pound of the general Formula III 

Rl _S-4< 2 (III) 

wherein 

50 Ri represents an unsubstituted or sub- 



stituted, saturated or unsaturated acyclic or 
cyclic hydrocarbon radical, and 

R, represents an unsubstituted or sub- 
stituted, saturated of unsaturated aliphatic or 
cydoaliphatic hydrocarbon radical, 55 

or R x and R 2 together represent a chain of 
4 to 6 methylene groups, optionally including 
another hetero atom in the chain and option- 
ally including lower alkyi substituent groups, 

7. Process according to Claim 6, character- 60 
ized by employing a compound of the general 
Formula III in which 

Rj represents an unsubstituted or substituted 
alkyi group having at most 12 carbon atoms in 
the main chain, a propenyi group, or an un- 65 
substituted or substituted phenyl group, and 

R 2 represents an unsubstituted or substituted 
alkyi group having at most 12 carbon atoms in 
the main chain. 

8. Process according to Claim 1, character- 70 
ized by employing as strongly acid medium 

an aqueous or aqueous-organic solution having 
a pH value below 1.0. 

9. Process according to Claim 1, character- 
ized by employing as strongly add medium an 75 
inorganic or organic acid having a pK value 

in water of less than 4.8. 

10. Process according to Claim 1, character- 
ized by employing as strongly acid medium 

an organic solvent which is inert under the 80 
reaction conditions, containing a Bronsted- 
Lowry add having a pK value in water of 
less than 4.8, or containing a Lewis add. 

11. Compounds of the formula 




85 



wherein 

X, Y and Z independently of each other, 
represent hydrogen, an alkyi group of from 
1 to 18 carbon atoms, a hydroxyl group, a 
halogen atom, and unsubstituted or substituted 90 
phenyl group, or an — SR or — OR group 
wherein R represents an unsubsututed or sub- 
stituted alkyi group of from 1 to 18 carbon 
atoms or an unsubstituted or substituted 
phenyl group, provided that if 2 of the sub- 95 
stituents X, Y and Z are other than hydrogen, 
the said substituents which are other than 
hydrogen must be identical and that if 2 of 
X, Y and Z are hydrogen, these are repre- 
sented by X and Z, or X and Y together repre- 100 

sent a fused ring, 
Ri represents 

(i) an unsubstituted or substituted un- 
saturated acyclic hydrocarbon radical 
or 105 
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(ii) a substituted saturated acylic hydro- 

caifoon radical or 
(in) a phenyl radical substituted by lower 
adkoxy groups ox 
5 (*v) a cycloalipihatic hydrocarbon radical; 

R 2 represents an unsubstituted or substituted 
saturated or unsaturated aliphatic or cyclo- 
alipihatic hydrocarbon radical 
or 

10 Ri (represents a phenyl (radical or a phenyl 
{radical substituted by (halogen or 'lower alkyl 
and R 2 represents an unsubstituted alkyl 
radical of at least 2 carbon atoms; 
or 

15 if Ri and R 2 represent an unsubstituted alkyl 
radical of from 1 to 4 carbon atoms, said 
radicals are not identical; 
or 

if of X, Y and Z at least one is not hydro- 
20 gen, Ri and R 2 represent an alkyl (radical of 
from 1 to 4 carbon atoms, or Ri represents 
an unsubstituted or substituted phenyl radical 
and R 2 represents a methyl group; 
or 

25 R t and R 2 together represent a chain of 4 to 
6 methylene groups, optionally including an- 
other hetero atom in the chain and optionally 
including lower alkyl suhstituent groups; 
and represents a monovalent anion. 

30 12. Compounds of the formula 




wherein 

X, Y and Z, independently of each other 
represent hydrogen, lower alkyl or halogen, 

35 provided that if 2 of the substituents X, Y and 
Z are other than hydrogen, the two substituents 
which are other than hydrogen must be identi- 
cal and that if 2 of X, Y and Z are hydrogen, 
these are represented by X and Z, 

40 or 

X and Y together represent a fused ring; 
•R$ represents lower alkyl; 



n represents an Integer ranging from 3 to 6, 
and 

MP represents a monovalent anion. 45 
13. Compounds of the formula 




wherein 

X, Y and Z represent hydrogen or 
X and Y together represent a fused benzo 50 
radical and 
Z is hydrogen; 

n represents an integer ranging from 4 to 6; 
and 

M*3 represents a monovalent anion. 55 

14. Dihydroxy sulphonium salts as denned 
in Claims 11 and 12 when produced by a 
process claimed in any of Claims 1 to 10. 

15. Process of producing of dihydroxyaryl 
sulphonium salts as claimed in Claim 1 sub- 60 
stantially as described in any of Examples 1 

to 90. 

16. Dihydroxyaryl sulphonium salts as 
claimed in Claim 11 substantially as described 

in any of Examples 1 — 25 and 63 — 77. 65 

17. Dmyc^xyaryl sulphonium salts as 
claimed in Claims 11, and 12 substantially as 
described in any of Examples 26 — 62 and 
78-40. 

18. Process of producing dmydroxyaryl sul- 70 
phonium salts as claimed in Claim 1 substan- 
tially as described in any of Examples 1 — 25 
and 63—77. 

19. Process of producing dmydroxyaryl sul- 
phonaim salts as chimed hi Claim 1 substan- 75 
tiaily as described in any of Examples 26 — 62 
and 78-^90. 

V. GALLAPENT & CO., 
Agents for the Applicants, 
Chartered Patent Agents, 
8 Staple Inn, W.C.1. 
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